T4 DNA topoisomerase is a type IX enzyme and is thought to be required for normal T4 DNA replication T4 gene 39 codes for the largest of the three subunits of T4 DNA topoisomerase. I have determined the nucleotide sequence of a region of 2568 nuc Leo tides of T4 DNA which includes gene 39. The location of the gene was established by the identification of the first fifteen amino acids in the large open reading frame in the DNA sequence as those found at the amino-terminus of the purified 39-protein. The coding region of gene 39 has 1560 bases, and it is followed by two in-frame stop codons. The gene is preceded by a typical Shine-Dalgarno sequence as well as possible promoter sequences for _E. coll RNA polymerase. T4 39-protein consists of 520 amino acids, and it has a calculated molecular weight of 58,478. By comparing the amino acid sequences, T4 39-protein is found to share homo logy with the gyrB subunit of DNA gyrase. This suggests that these topoisomerase subunits may be equivalent functionally. Some of the characteristics of the 39-protein and its structural features predicted from the DNA sequence data are discussed.
In order to decipher whether Individual subunits can carry out any partial reactions, and to Investigate if these subunits have functions in addition to being components of the phage DNA topoisomerase we began the molecular cloning of the three genes separately into Z_. coll cells. T4 gene 39 codes for the largest of the three subunits. It has been shown that it is a positive determinant which regulates the specificity of T even phage DNA replication (6). More recently, we have purified the 39-protein subunit. It is the ATPase portion of the T4 DNA topoisomerase (7).
For an in depth investigation of the Interaction of the 39-protein with other subunits of the topoisomerase and possibly with other replication proteins, the availability of detailed information concerning its primary structure is of great interest. DNA sequence information will also greatly enhance our ability to manipulate the gene. Although T4 DNA topoisomerase is a prokaryotic enzyme, its in vitro enzymatic activity differs from the other prokaryotic type II DNA topoisomerase, namely DNA gyraaes, in some fundamental way. DNA gyrases are more proficient in introducing supercoils into closed circular DNA than in removing the superhelical twists. The latter reaction is ATPindependent. On the other hand, the T4 enzyme can only remove superhelical twists in an ATP-dependent reaction. In this regard, the 14 enzyme shares more similarities with the eukaryotic DNA topoisomerases than the prokaryotic type II DNA topoisomerase. Thus, it may serve as a prototype for other type II non-gyrase DNA topoisomerases which have been identified in diverse cell types (8) . I report here the nucleotide sequence of the coding and flanking regions of T4 gene 39. The reading frame of the coding sequence was confirmed by independently sequencing the N-terninal amino acids of the purified 39-protein. In spite of the apparent difference in enzymatic activities between the prokaryotic type II topoisomerases, the aoino acid sequence of the T4 39-protein shares significant homology with the gyrB subunit of B_. subtllia DNA gyrase suggesting that they are equivalent functionally and possibly similar in structure. Some characteristics of the protein and the possible regulation of the expression of the gene, deduced from the nucleotide sequence, are discussed. d Not determined.
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of 520 amino acids, and it has a calculated molecular mass of 58,478 daltons. Table I phage infection, and it has been suggested that one of the early T4 transcripts starts near the beginning of gene 39 (31). Since T4 early promoters are anticipated to be recognized by hostj^. coli RNA polymerase, the DNA sequence determined here was examined for the presence of _E. coll promoter-like sequences using a computer program designed to predict in vitro RNA polymerase selectivity (21). Table III 
